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(54) IMFROVEMEOTS IN ANTI-CORROSIVE PAINTS 



(71) We, Hl-mkel 2c Cie. GzMBII. a 
German Company, of 67, Henhelstrasse, 
4000 Duesseldorf-Holthausen, Germany, do 
hereby declare the invention, for which v/e 
5 pray that a patent may be granted to \is, and 
the method by which it is to be performed, 
to he particularly described in and by the 
following statement: — 
The present invention relates to anti-cor- 
10 rosive paints. 

The application of the so-called metal dust 
colours to metals, jjreferably iron> as paints 
for protection against corrosion from the 
effects of the v;eather and water, using alkali 

15 metal silicates as hinders, is hnown. Zinc dust 
paints are specially suitable for this purpose. 
However, metal dust from aluminium, lead or 
copper is also suitable as pigmentj the latter 
being used usually in admixture v/ith 2inc 

20 dust. Such points arc eirtremely eiicctive and 
resistant as corrosion protection agents. Their 
preparation and use in practice^ hov/ever, is 
subject to the difiicuhy that the mixtures of 
alkali^ metal silicate solutions and metal dust, 

25 especially 2inc dust, needs to be used v/ithin 
a relatively short time, since the components 
react relatively quickly v/idi the evolution of 
hydrogen. Therefore difficulties esist in keep- 
ing such agents in closed containers, and also 

30 in their^ transportation. 

Inhibitors v/hich delay the reaction between 
the alkali metal silicate solution and the zinc 
dust arc known, but the results are often not . 
satisfactory for practical requirements. For 

35 example, if lead oxide and sodium persulph- 
ate are added to such paints, the evolution of 
hydrogen does not occur until after about 24 
hours. This is frequently still insufficient for 
praaical requirements, however, 

40 More recently, a process has become known 
with die keeping quality of such mixtures (so- 
called "pot life") can be considerably im- 
proved. This improvement can be brought 
about by an addition of alkali metal chromate 

45 and organic compounds v/hich contain at least 
2 amino groups in the molecule. 

The present invention provides a metal- 
dust-containing anti-corrosive paint compris- 

[Price 25 p] 



mg an organic nitro compound which is sol- 
uble in an aqueous alkali metal silicate solu- 50 
tion, boric acid or a salt thereof, and an 
alkah^ metal silicate as binder. 

^ Suitable organic nitro compounds ere ali- 
phatic nitro compounds such as nitromethane 
or mtro-acctic acid and aromatic nitro com- 55 
pounds such as nitrobenzoic acid, nitrophcnols 
or dinitrophenols, nitroresordnol or nitro 
pyrocatechol. Compounds such as nitro-urea 
and nitro-guanidine can also be used. The 
position of the siibstituents in die aromatic 60 
ring of the aromatic organic nitro compounds 
IS not critical. Preferred organic n'itro-com- 
pounds are nitromethane, nitrobenzoic add 
and nitrophenol, and the nitro compounds can 
be iised either individually or in admixture, 65 

The organic nitro components arc used in >i 
quantities of 0.1 to 5, preferably 0.4 to 1 2% - 
by weight, referred to solid alkali metal sili- 
cate. 

The paints according to the invention also 70 
have a content of boric acid or a salt thereof, 
tor example potassium, sodium, or ammo- 
nium borate. These compounds are added in 
quanuiies of 0.5 to 3, preferably O.S to 

.^^^'Sht, referred in each case to 75 
solid alkali metal silicate. 

The organic nitro compounds and the boric 
acid or a salt thereof may be added in the 
form of solutions or in some cases in solid 
form, to the metal dust paints during or after 80 
the preparation. The metal dust paints arc 
prepared in known way by mixing alkali metal 
sihcate solution with metal dust, especially 
anc dust. Sodium or potassium siHcate solu- 
tions such as commercial waterglass solutions 85 
with a molar ratio of Na.O: SiO. of from 

IL 3 concentration" of about 

28 to 42<^Be may be used. 

When alkali metal silicate solutions with a 
molar ratio of alkaU metal oxide: SiO, of 90 
from 1:3.8 to 1:4.4 are used, metal dust 
agents particularly resistant to corrosion are 
obtained. Such alkali metal silicate solutions 
can be very easily spread and are easy to 
handle when they contain an addition of about 
0.1—2% by weight of certain quaternary 95 
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ammonium compounds. Watcr-soiuole quae- 
ernary ammcnirm bases are^ suiuibic wJiicn 
contain an alkyl residue having 1 to 4 car- 
bon atoms and ihztz further alkyl or aUnnoI 

5 residues having 1 lu 12 carbon atoms. Tsira- 
ethylammoninm hydroxide is praferaoly used 
as the additive. 

Furthermore, thi metai dust pa-nt:, cspeu- 
aliy ;!inc dust paints, may also conuin 

10 thickeners :u:h as alginates, mcihncclAUOSs 
and starch in quantitien which amount froni 
0 01 to 0.3 -v. bv v/c:eht, based on the total 
mixture. In' sonie ca^cs ii is aho advantag- 
eous to add cmulsifiers in small quantities, 

15 preferablv up to about 0.5;/; by v/eisnc. 
Especiallv prepared cmulsifiers are adUiticn 
products' of ethylene oxide to fatty alcohols 
or fatty acids. . , . 

Fillers such as kaolin, bentomie and mont- 

20 morillonite and zinc oxide may also be added 
to the paints. ... 

The metal dust paints, especially zmc oust 
painLS of the above-described type, which 
contain additives according to the mvention, 

25 have a "pot life" of more than three weekSj 
i.e. no measurable evolution of hydrogen takes 
place before this period, when they are stored 
in non-metallic containers. It is also^ possible 
to use in these paints very fine zmc dust, 

30 which usualiv reacts even with distilled or tap 
water. The use of zinc dust of this kind is 
desirable when specially water-resistant pamts 
are to be obtained. The water-resistance can 
a\^o be further improved by use of alkali 

35 metal metal silicate solutions with a high 
proportion of SiO.... 

1 

300 ^ of alkali metal silicate solution (molar 
ratio of Xa,0:SiO, 1: 3.S; SiO.- content 
40 22.4 -o by weight) are mixed with a dispersion 
of 45 g of water, 0.9 g of boric acid and 0.3 
g of 2, 6-dinitrophenol to give a clear soJu- 

1.1 kg of zinc dust (zinc content 99.2 ?o; 

45 particle size 2—4 /O are stirred with 240 g 
of the binder so obtained at room tempera- 
ture. The 2inc dust paini obtained can be used 
immediately bv spreading or spraying on. 
After storing for three weeks in a plastic 

50 container it can still be used in the same 
way without loss of quality after it is stirred 

^^if instead of boric acid and dinitrophenol, 
0.3 g of hexamethylene tetraminc and 1.2 g 
55 of potassium chrcmate are used as an additive 
to the alkali metal silicate solution, the zinc 
dust paint can only be kept for about two 
weeks. 

Example 2. 

60 If with a method of operation as in Ex- 
ample 1. 1 s of sodium borate and 0.3 g of 
nitromethane or 0.5 g of p-niirophenol^ are 
used as addition to the alkali metal silicate 



soicucn, a zinc dust painc is also obtained 
which is stabie in the container for at least 6d 
three weeks. 

3. 

3 g of a 20- o tetracthvlammonium hydrox- 
ide volution are dissolved with 1 g of ammo- 
nium dichrcmatc, mixed in 24 g of lon-frce 70 
water and the mixture is stirre^d If^o ^15 g 
of waierglass (molar ratio of SiO,:Na,U 
1, solids content 29%). ^ . . 

' 0 6 E of boric acid and 0.2 g of o-nitroben- 
zoic add are further added and the b:nder 75 
so produced is stirred with 1100 g. of zinc 
dust Ulnc content 99.2%; particle size 2—4 
\ zinc dust paint stable in the container 
ovzt several weeks is obtained which has good 
sprcadabiiity and only a short setting umc. 50 

EXA.MPLE 4. 

Paints made up as in Example 3, except 
that the fi-nitrobcnzoic aciu was rc^^^^^^ 
an cquivalem amount of dinitrophenol, mtro- 
rescrcinol, nitropyrocatechol, nitrourca or 85 
nitroguanidinc also gave satisfactory results. 

VCTIAT WE CLAIM IS:— ^ 
1 A metal-dus:-containing anti-corrosive 
paint comprising an organic nitro g^oup-con- 
taining compound which is soluble in aqueous 90 
alkali metal silicate solution, bone acid or 
a salt thereof, and an alkali metal silicate as 

2^^A paint as claimed in claim 1 in which 
the organic niiro group-coniainmg compound- 1 95 
is present in an amount of from 0.1 to 5 A by 
weight based on the solid alkali metal sili- 

^^3^' A paint as claimed in Claim 2 in which 
the organic nitro group-comaining compound 100 
is present in an amount of from 0.4 to 1.2 /o 
by weight based on the solid alkali metal siii- 
catc* 

4* A paint as claimed in any of claims 
1 to 3 in which boric acid or a salt thereof 105 
is present in an amount of from 0.5 to 3% 
by weight based . on the soUd alkali metal 

silicate. , ^. . , - i. 

5. A paint as claimed in Claim 4 in whicn 

the boric acid or a salt thereof is present in 110 
an amount of from O.S to 1.5% by weight 
based on the solid alkali metal silicate. _ 

6. A paint as claimed in any of Claims 1 
to 5 in which the organic nitro group-contain- 

ing compound is nitrobenzoic acid and/or IId 
nitroohenol, and/or nitromethane. ^ 

7 'A paint as daiined in Claim 6 having 
a content of from 0.5 to 3% by weight of 
boric acid and from 0,1 to 5% by weight of 
nitrobenzoic acid and/or nitrophcnol and/or 120 
nitromethane, based on the solid alkali metal 
silicate. . r ^, • 

8, A paint as claimed in any of Claims 
1 to 7 in which the molar ratio of alkali 
metal oxide: SiO, is from 1:3.8 to 1:4.4. 125 
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9. A paint as claimed in any of claims 1 
to 8 which further has from 0.1 to 2% by 
weight, based on the solid alkali metal sili- 

T cate, of a quaternary ammonium base hav- 

5 ing one alkyl residue of from 1 to 4 carbon 
atoms and three further alkyl or alkanol resi- 
; dues of from 1 to 12 carbon atoms. 

10. A paint as claimed in claim 9 in which 
the quaternary ammonium salt is tetraethyl- 

10 ammonium hydroxide. 

11. A paint as claimed in any of claims 
1 to 10 which further has a content of from 
0.01 to 0.3% by weight based on the total 
mixture of a thickener. 

15 12. A paint as claimed in any of claims 



1 to 11, which further has up to 0.5% by 
weight of an emulsifier. 

13. A paint as claimed in claim 12 where- 
in the emulsifier is an addition product of 
ethylene oxide to fatty alcohols or fatty acids. 20 

14. A paint as claimed in claim 1, sub- 
stantially as hereinbefore described with refer- 
ence to Example 1, 2 or 3, 

15. A paint as claimed in claim 1, sub- 
stantially as hereinbefore described with refer- 25 
ence to Example 4. 

W. P. THOMPSON & CO., 
12, Church Street, Liverpool, 1, 
Chartered Patent Agents. 
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